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(57)[Claim(s)] 
[Claim 1] 

(i ) thermoplastic polyurethane (A ), olefinic elastomer (B ) 
and with polymer composition which contains the aromatic 
vinyl conpound-conjugated diene block copolymer (C ); 

(ii ) (A ) - On basis of total weight of (C ), thermoplastic 
polyurethane (A ) 50 - 90 weight%s olefinic elastomer (B ) 
to contain 5-15 weight% and aromatic vinyl 
compound-conjugated diene block copolymer (C ) at ratio of 
5-35 weight%,; and, 

(iii ) thermoplastic polyurethane (A ), with thermoplastic 
polyurethane which is acquired with reaction of polyester 
dioU organic diisocyanate and chain extender; and 

Aforementioned polyester diol which is used for production 
of (iv ) thermoplastic polyurethane (A),-dicarboxylic acid or 
ester-forming derivative and, 3 -methyl-l,5-pentanediol and 2 
-methyl- 1 ,8-octanediol is the polyester diol ^^ch reacting, 
acquires diol component which at least one 30 mole % or 
more iscontained; 
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Specification 
[0001] 



thermoplastic polymer composition which densely is made 
feature. 

[Claim 2] 

thermoplastic polyurethane (A ) as, hardness (JIS Ahardness ) 
being 85 or less, and thermoplastic polymer composition of 
Claim 1 to \\4iich intrinsic viscosity (;et inh ) uses 
thermoplastic polyurethane of 0.85 dl/g or greater. 

[Claim 3] 

thermoplastic polyurethane (A ), olefinic elastomer (B ) and 
on basis of total weight of aromatic vinyl 
compound-conjugated diene block copolymer (C ), 
furthermore thermoplastic polymer composition of Claim 1 or 
2 which contains the polyolefin resin (D ) at ratio of 3 - 10 
weight%. 

[Claim 4] 

thermoplastic polyurethane (A ), olefinic elastomer (B ) and 
on basis of total weight of aromatic vinyl 
compound-conjug?ited diene block copolymer (C ), 
furthermore thermoplastic polymer composition of any one 
claim of Claim 1^3 whichcontains higher aliphatic acid 
bisamide (E ) at ratio of 0.3 - 4 weight%. 

[Claim 5] 

molded article o which consists of thermoplastic polymer 
composition of any one claim of the Claim 1-4 

[Claim 6] 

molded article o of Claim 5 where molded article is film 

[Claim 7] • 

molded article o of Claim 5 where molded article is mold 
forming item 

[Claim 8]. 

film laminate o which possesses thermoplastic polymer 
composition of any one claim of the Claim 1-4 as surface 
layer 

[Claim 9] 

sheet laminatCo . which possesses thermoplastic polymer 
composition of any one claim of the Claim 1-4 as surface 
layer 



[Description of the Invention] 
[0001] • 

[Field of Industrial Application] 
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[0002] 
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-ha)#t]SL3ti<Biir-feofcy^Br«giz^fo 

^{^p°p*^^SII®lcite^LT^MA^b(D5^yaiL 
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this invention regards film or sheet laminate v^ch possesses 
fikn^ sheet, other molded article ^ said thermoplastic 
polymer compositions A^ch consist of thermoplastic polymer 
composition and said thermoplastic polymer composition as 
surface layer. 

In detail, in nonsticking, being superior in antiblocking 
property ^ mold release property, when producing film or 
sheets film or sheet laminate etc, it retracts this invention, 
smoothly making useof mold release paper, it is possible 
densely and and it rewinds those product which it retracts 
smoothly without causing blocking, it to bepossible densely. 
Furthermore when mold forming was done making use of 
mold etc theremoval of molded article from type can be done 
smoothly, thermoplastic polymer composition which becomes 
mainly from thermoplastic polyurethane, being 
somethingregarding film or sheet laminate which possesses 
film, sheet, mold forming item or other molded article^ 
said composition which consists of said composition as 
surface layer. Is acquired as for molded article and laminate 
which were inscribed quitebeing superior even in elastic 
recovery, flexibility, dynamic property, especially film or 
sheet is useful from thermoplastic polymer composition of 
this invention as stretchability fdm or sheet. 

[0002] 

[Prior Art] 

As for thermoplastic polyurethane, having possessed high 
elasticity, intensity is large,we are superior even in abrasion 
resistance, chemical resistance, oil resistance, bending 
resistance or other characteristics, furthermore from fact that 
itcan apply molding and fabrication method of conventional 
thermoplastic resin, we are widely used from untihecently 
with various field. 

But, tackiness being strong, when from fact that blocking is 
easyto happen, film and sheet is produced with such as 
extrusion molding with alone itretracts being difficult densely, 
when it retracts with alone, the rewinding of film and sheet 
which it retracts being difficult, becoming the impossible, you 
caimot use thermoplastic polyurethane and become is present 
state. 

In addition, introducing thermoplastic polyurethane into mold, 
case it produces molded article, molded article sticking doing 
in mold wall surface with tackiness ,there is a deficiency that 
removal from mold is not done easily. 

Because of this, with grant or other objective of nonsticking 
conversion and the prevention of blockings mold release 
property, method of adding lubricant in 1 thermoplastic 
polyurethane. Method other polymer of blending to 2 
thermoplastic polyurethane. film manufacture doing film or 
sheet of 3 thermoplastic polyurethane on mold release paper 
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[0005] 

[^s^jg^-rsfctoro^S] 



\^4iich laminates the mold release paper or polyethylene or 
polypropylene wWch includes silicone method of retractingin 
niold release paper and simultaneous, method etc which 
paints mold release in mold inside surface at time of 
4forroations is done from until recently. 

[0003] 

But, with method description above 1 wbsn, in order to reveal 
prevention of blocking effect and mold release effect, 
combination of lubricant of large amount beingnecessary, 
lubricant bleed out doing in surface of result product,multiple 
uneveimess occurring in surface, there is a deficiency that 
smoothness islost. 

In addition, in case description above 2 which is known so 
farbecause necessity to blend it is, thermoplastic polyurethane 
intrinsic characteristics is easy to be lost the polymer of large 
amount, especially elastic recovery, flexibility and tenacity 
decreaselargely, furthermore surface roughening of film and 
sheet or other molded article occurs and there is a deficiency 
that external appearance becomes defect. 

Furthermore, in case of above-mentioned 3 and 4, it to 
benecessary to use mold release paper and mold release, 
because of that labor todepend on formation, furthermore 
because eiqiensive mold release paper and mold release etcare 
used, there is a deficiency that cost becomes high. 

. [0004] 

[Problems to be Solved 1^ the Invention] 

Without losing characteristic^ especially elastic recovery, 

flexibility or tenacity or other dynamic property where 
thermoplastic polyurethane originally has had objective of 
this invention and, is superior having keptthat way, 
furthermore not using lubricant, e}q)ensive mold release 
paper, mold release of large amount, preventing the sticking 
and blocking in effective. It is to offer thermoplastic polymer 
composition \\4uch becomes mainly from the thermoplastic 
polyurethane wdiich film, sheet, other molded article, 
laminate etc of thermoplastic polyurethane which is 
superiorin property and external can produce smoothly. 

And, objective of this invention is to offer film, sheet, 
mold forming item or other molded article , andpossesses 
surface layer of aforementioned thermoplastic polymer 
composition film or sheet laminate which consist of 
thermoplastic polymer composition ^ich inscribed. 

[0005] 

[Means to Solve the Problems] 

In order that above-mentioned objective is achieved, result the 
these inventors repeating examination when olefinic 
elastomer and aromatic vinyl compound-conjugated diene 
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block copolymer it blends atspecific ratio vis-a-vis specific 
thermoplastic polyurethane, has had thermoplastic 
polyurethane original characteristic which is superior, 
flirthennore thermoplastic polymer compositionwhich is 
superior in nonsticking> antiblocking property and mold 
release property is acquired. When film^ sheets mold 
forming item or other molded article> laminate etc is 
produced making use of this thermoplastic polymer 
composition, not using mold release paper and mold release, 
separation from the windup^ rewinding^ mold is done 
smoothly and easily, and film^ sheet ^ mold forming item 
arid laminate etc A^diich are acquired there being superior in 
elastic recovery ^ flexibihty and the tenacity or other 
characteristic, especially film or sheet is useful as 
stretchabiHty film or sheet, you discovereddensely. 

Furthermore, when furthermore at least one of polyolefin 
resin and higher aliphatic acid bisamide iscombrned at 
specific ratio vis-a-vis thermoplastic polymer composition 
whichinscribed, nonsticking^ antiblocking property^ mold 
release property improves more densely to discover these 
inventors, the this invention was completed on basis of those 
knowledge. 

[0006] 

As for namely, this invention, (i ) thermoplastic polyurethane 
(A ), olefinic elastomer (B ) and with polymer composition 
w^ch contains aromatic vinyl con^und-conjugated diene 
block copolymer (C ); 

(ii ) (A ) - On basis of total weight of (C ), with thermoplastic 
polyurethane which the thermoplastic polyurethane (A) 50 - 
90 weight%^ olefinic elastomer (B ) contains 5-15 weight% 
and aromatic vinyl compound-conjugated diene block 
copolymer (C ) atratio of 5 - 35 weight% arid; and, (iii ) 
themioplastic polyurethane (A ), it acquires with thereaction 
of polyester dioU organic diisocyanate and chain extender; 
At same time aforementioned polyester diol which is used for 
theproduction of (iv ) thermoplastic polyurethane (A), 
dicarboxylic acid or ester-forming derivative and, 3 
-inethyl-l,5-pentanediol and 2 -methyl- 1,8-octanediol is 
polyester diol which reacting, acquires diol component which 
the at least one 30 mole % or more is contained,; it is a 
thermoplastic polymer composition which denselyis made 
feature. 

[0007] 

And, this invention furthermore contains polyolefin resin (D ) 
at ratio of 3 - 10 weight% thermoplastic polyurethane (A ), 
olefmic elastomer (B ) and on basis of total weight of the 
aromatic vinyl compound-conjugated diene block copolymer 
(C ), and/or higher ahphatic acid bisamide (E ) includes 
thermoplastic polymer composition which iscontained 
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inscribed at ratio of 0. 3 - 4 weight%. 

Furthermore, this invention consists of above-mentioned 
thermoplastic polymer composition, film^ sheets mold 
forming item or other molded article ^ and film or sheet 
laminate whichpossesses above-mentioned thermoplastic 
polymer composition as surface layer areincluded. 

[0008] 

As for thermoplastic polyurethane (A ) ^^ilich is used with 
thermoplastic polymer composition (Below "polymer 
composition " with you say simply) of the this invention, with 
thermoplastic polyurethane which is acquired by reaction of 
polyester dioU organic diisocyanate and chain extender, 
aforementioned polyester diol v^ch is used for theproduction 
of thermoplastic polyurethane (A ), dicarboxylic acid or 
ester-forming derivative and. It is a polyester diol >^ch 
reacting, acquires diol component where 3 
-methyl- 1,5-pentanediol and 2 -methyl -1,8-octanediol contain 
at least one at ratio of 30 mole % or more, it is 
necessary densely. 

hi that case, diol component in order to form polyester diol, 3 
-methyM,5-pentanediol and 2-methyl- 1,8-octanediol also or 
containing only one side it may contain both. 



As thermoplastic polyurethane, when thermoplastic 
polyurethane which is produced making use of polyester diol 
which is acquired with reaction with diol and dicarboxyUc 
acid component where 3 -methyl- 1,5-pentanediol and/or 2- 
methyl- 1,8-octanediol in in diol component content (When 
both diol are included, total proportion of both ) is under 30 
mole % is used, olefinic elastomer (B ) and blending at ratio 
which inscribed aromatic vinyl compoimd-conjugated diene 
block copolymer (C ) vis-a-vis that kind of thermoplastic 
polyurethane, polymer composition and molded article which 
are superior in elastic recovery are notacquired. 



[0009] 

Generally, extent polymer composition wdiere 3 
-methyl- 1,5-pentanediol and/or 2- methyl- 1,8-octanediol in in 
diol component which forms polyester diol content is high 
and because elastic recovery of molded article whichthen is 
acquired improves, it is desirable 3 -methyl- 1,5-pentanediol 
and/or 2- niethyl- 1,8-octanediol in diol component 
v^chforms polyester diol for content to be 40 mole % or 
more it is more desirable tobe 50 mole % or noiore: 
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[0010] 

If thennoplastic polyurethane (A ) diol conqwnent \s4iich 

forms polyester diol of business is ratioof 70 mole % or less, 
3 -methyl- 1,5-pentanediol and/or 2- methyl- 1,8-octanediol it 
is possible to have possessed other diol component other than, 
as example of other diol corr^nent, ethyleneglycol, 1, 2- 
propanedioU 1, 3- propanediols 1 , 4- butanedioU 
1,5-pentanedioU neopentyl glycol, 1,6-hexanedioK 
1,9-nonanedioU 1,10-decanediol etc it lists itis possible 
densely, with 3 -methyl-l,5-pentanediol and/or 2- 
methyl-l,8-octanediol can use one, two or more kinds of these 
other diol conqranent. 



[0011] 

In addition, aliphatic dicarboxyUc acid, aromatic 
dicaiboxylic acid or be able to use in each case of those 
ester-forming derivative thermoplastic polyurethane (A) as 
dicarboxylic acid component which forms polyester diol of 
business,lists for example glutaric acid, adipic acid, 
pimelic acid, suberic acid, azelaic acid, sebacic acid, 
decanedicarboxylic acid, 2- metltylsuccinic acid, 2- methyl 
adipic acid, 3- methyl adipic acid, 3- methylpentane two 
acid and 2 -methyl ^ octane diacid or other carbon number 
aliphatic dicarboxylic acid, terephthalic acid, isophthalic 
acid, orthophthalic acid or other aromatic dicarboxylic acid 
6-12 orthose ester-forming derivative etc, it is possible using 
and or 2 kinds or more is possible tojointly use these 
dicaibo}^lic acid densely, with alone. - 

Even among those, those wdiere aliphatic dicarboxyUc acid or 
esterification derivative of adipic acid, azelaic acid, 
sebacic acid or other carbon number 6~10 isused, elastic 
recovery, elongation etc of polymer composition of this 
invention become satisfactory, aredesirable. 

[0012] 

Furthermore, as for polyester diol vkiiich is used in order to 
produce the thermoplastic polyurethane (A) and inscribed, 
number-average molecular weigiht 1300 - 8000 being is 
desirable. 

When number-average molecular weight of polyester diol 
-which forms thermoplastic polyurethane (A ) is under 
1300,elasticrecoveiy, heat resistance, cold resistance, 
tenacity etc of polymer composition is likely to decrease, 
when on one hand itexceeds 8000, causing sudden viscosify 
rise occasion wiiere polymer composition ismelted, extrusion 
molding etc becomes difficult, is easy to cause decreaseof 
moldability. 
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^cfc\ *B^^lffl»■eL^57K'Jx;^■r;^v:^— 

[0013] . 

;h-5±faU-^°'JxxxJUv:l--;K7)i{jg,^(i 



^'>(A)^SIfi!4L-t:LNS/\-K-tr^fy>hi:V7h 

i?ftnrM147K'j -t? ^a'>(A)A<s^l!]%Lrl,^f= w 
■J':7^^>(A)^^^■ri.fi^^^:!lafi!t4^!lA^b^#b 



[0014] 



xx-tJUv:*-— ;HC)t^L,r7j<^ 1 as%Jii±(ii 

S 1-4 SM%S^)^JDLr 80-150 deg C IzM 

mmnt^i5^. 7f.t)ji:t.^j\.iyt-Mzjm 

^i^LWh 100-150 deg C (0}^^Vm.nt 
[0015] 
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Furthermore, number-average molecular weight of polyester 
diol as it is called in this specification is number-average 
molecular weight ^\ilich conforming to JIS K-1557, calculated 
in each case onbasis of hydroxyl number which it measured. 

[0013] 

production method of polyester diol which is used in order to 
produce thermoplastic polyurethane (A )and inscribed 
especially cannot be restricted, doing imtil recently 
condensation polymerization with such as known 
transesterification^ direct esterification reaction making use 
of dicarbo>tylic acid component and diol component which 
were inscribed, can produce. 

In that case, it is possible to do condensation polymerization 
under existing of the condensation catalyst of titanium type or 
tin, but when titanium type condensation catalyst is used, 
inactivation it is desirable to do titanium type condensation 
catalyst v^ch is included in polyester diol afterending of 
condensation polymerization. 

With high temperature maintaining thermoplastic 
polyurethane (A ) at molten state by producing the 
thermoplastic polyurethane (A ) making use of polyester diol 
\^4iich titanium type condensation catalyst inactivating 
treatment is done,decrease of blockiness of hard segment and 
soft segment which form thermoplastic polyurethane (A ) 
being controled. It is shown that way satisfactorily 
thermoplastic polyurethane (A ) start in the molded article etc 
which is acquired from polymer composition where heat 
resistance s elastic recovery or other characteristics which 
ithas possessed contains thermoplastic polyurethane (A ). 

[0014] 

As inactivation method of titaniimi type condensation catalyst 
which is included in polyester diol which isproduced making 
use of titanium type condensation catalyst, is acquired with 
for example condensation polymerization themethod under 
heating contacting with water, inactivation of doing the 
polyester diol which, method which treats polyester diol with 
phosphoric acid^ phosphate ester ^ phosphorous acid^ 
phosphite ester or other phosphorus compound is hsted, it 
ispossible densely, method of former which even among 
thosecontacts with water under heating is desirable. 

Contacting with water, as method which inactivation it does 
the titanium type condensation catalyst, 1 weight % or more 
(Usually 1 - 4 weight% extent ) adding water it acquires with 
condensation polymerization vis-a-vis polyester diol which in 
80- 150 deg C heat and stir method ofdoing. While in 
polyester diol through water vapor method etc which is 
agitatedwith tenq)erature of 100 - 1 50 deg G can be listed, 

[0015] 
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3^5fflL\b^^TL^§^^v.-('Vv7^>-ha)l^■r 



tv-rVvT^'^-hW^JtL-CI*. 4.4' -v7x 

'>7^— h. h'jL/:^v'rvv7^>-h. l,5-:^:7^ 
u>v'ry V74'— b^v-r vv7:^- 
'v+-9-y5^u>v'rvv7^— -rvTi^D^ 
v'ryv7t>-h, 4,4' -i;v^7P^Jrv;u^^»> 

V'l'Vv7:^-h4"i:^^(f^CtA<r-#,^^x 
f>(7)d*)T? 4,4' -v:7x:z;U/$i>i;-<Vv74.— 

[0016] 

lftB^Mt47K'J'^7^^>(A)(Dg^itlCfflL^b 

300 lilT(D(£5^^^ib^tl(0i]x(i^^^M 300 iik 

yi/, l,6-'^+-9->v:i-— l,4-t*;^(2-tK 
□ +«>xhJFi/)/<>4f>, l,4-'>^7a^:^-9->i? 

±ieLfc3*.T't,, mw&ntLx&.mm 2~io 

^>v:i--;i/A<J;y»*U^o 
[0017] 

f?ftHrmi47K'j't7b^>(A)tLTi*. ±iaLfc7K'j 

— ;KDSH::S•^*L^r 30 aM%J*iT)0<fe<D 
H^5'^-v:l--;i'(^^li7K'J*-7l-:4'— 



In addition, types of or^nic diisocyanate ^^4lich is used for 
productionof thermoplastic polyurethane (A ) especially can 
be restricted, be able to use none of organic diisocyanate 
wiiich is until recently used for production of the conventional 
thermoplastic polyurethane, one, two or more kinds among 
aromatic diisocyanate s alicyclic diisocyanate, aliphatic 
diisocyanate of molecular weigjht 50 0 or below is desirably 
used. 

As example of organic diisocyanate, 4 and 4 
&apos;-diphenylmethane diisocyanate, p- phenylene 
diisocyanate, toluene diisocyanate, 1,5-naphthylene 
diisocyanate, xylylene V'f'V shear ^> — h and the 
hexamethylene diisocyanate, isophorone diisocyanate, 4, 
4&apos;-dicyclohexyl methane diisocyanate etc are listed, it 
is possible densely, can use 4 and 4 &apos;-diphenylmethane 
diisocyanate desirabfy among fliose. 

[0016] 

In addition, be able to use in each case of chain extender 
wdiich is usedfor production of conventional thermoplastic 
polyurethane from until recently as chain extender whichis 
used for production of thermoplastic polyurethane (A ), types 
especially isnot restricted. 

Even among those, 2 or more low-molecular weight 

compound (aliphatic diol, alicyclic diol and aromatic diol of 
for example molecular weight 30 0 or below ) of molecular 
weight 30 0 or below wdiich it possessescan use active 
hydrogen atom which can react with isocyanate ffovp 
desirably in the molecule. 

As embodiment of desirable chain extender, ethyleneglycol, 
propylene glycol, 1, 4- butanediol, 1,6-hexanediol, 1, 4- bis 
(2 -hydroxyethoxy ) benzene, 1, 4- cyclohexanediol, bis — 
(;be -hydroxyethyl ) terephthalate, xylylene glycol or o&er 
diols islisted, it is possible densely, these chain extender using 
and or it mayjointly use one kind or more with alone. 



While inscribing even, it is desirable to use aliphatic diol of 
carbon number 2~10,as chain extender 1 and 4 -butanediol are 
more desirable. 

[0017] 

thermoplastic polyurethane (A ) as, it is desirable to use those 
\^4iich acquire withreaction only of polyester diol, organic 
diisocyanate and chain extender ^^4lich were inscribed. 

But wdien depending, polyester diol, organic diisocyanate 
and chain extender etc which inscribed theother polymer diol 
(for exanq>le polycarbonate diol, polyether diol, other than 
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x7.7^JUv:i--;Uci:if)$ > ±IBLfc7K'JxX7^ 

m'j^L. ^tt$f?aRlll14?K'J't7U^>(A)i:Lr 
[0018] 

1:0.95-1.3, 1:1.00-1.10 lztj:h^=j\z 
[0019] 

(JIS Aiii]g)A< 85 J«iT-e&-5a)A<»*L<, ®Jt 
85 JUTG)f!ftRr2ll47K>J'!7^a'>(A)$fflL^fc« 

(JIS A ®Jt)A< 60-80 (DlftRl^14;K'J't'b$'> 
(A)$fflL^Sa)A<-ll»*LL>, 

[0020] 

MIC, f?ftBlM147K'J'l7U$!>(A)I±. -^(DjPtiSSte 

g(7?iiih)A< 0.85dyg >E*3&iteMm±-cfcii®A< 
»*L<, l.OOdl/g JJl±-Cfe-5®A<<J:"'J»*L<> 
1.20dl/g i«l±-efc5a)A<MlCif*LL^o 

[0021] 

Ilrt-lciSg^>V ig ^fcy 2di (7)^ v^5^;i/7t-x;uA 

iM.m^mLX DMF j§;"«^[5]JlXLfco 



inscribing, polyester diol etc) of trace (On basis of weight of 
polyester diol 30 weight % or less ), and also using, it 
produces thermoplastic polyurethane.it is possible to use that 
thermoplastic polyurethane (A ) as. 



[0018] 

In addition, as for tiiermoplastic polyurethane (A ), from 
polyester dioU chain extender and when youinscribed ratio 
of number of moles of isocyanate group for total numba of 
moles of the active hydrogen atom of isocyanate group 
reactivity which other polymer diol which is used has had 1 : 
0.95- 1 .3, especially 1 : When being a thermoplastic 
polyure&ane which reacting, acquires those con^nent to 
become 1.00- 1.10, it forms extrusion molding or other 
making use of polymer composition of this invention, sudden 
rise of melt viscosity is gone, moldabihty produces molded 
article well denselyto be possible. Furthermore because it 
becomes something where heat resistance of molded article 
vUdch is acquired is satisfactory it is desirable. 

[0019] 

In addition, when as for thermoplastic polyurethane (A ), it is 
desirable, uses thermoplastic polyurethane (A ) of hardness 8 
5 or less for hardness (JIS Ahardness ) to be 85 or less, 
polymer composition and the satisfactory flexibility can be 
granted to molded article which then is acquired. 

From point which combines satisfactory flexibility and 
satisfactory dynamic property in polymer composition and 
molded article, it is more desirable for hardness (JIS 
Ahardness ) to use thermoplastic polyurethane (A) 60 - 80. 

[0020] 

Furthermore, as for thermoplastic poljmrethane (A ), it is 
desirable for intrinsic viscosity (.et inh ) tobe 0.85 dl/g 
intrinsic viscosity or more, it is more desirable to be 1 .00 dl/g 
or greater,furthermore it is desirable to be 1.20 dl/g or greater. 

Here, intrinsic viscosity of thermoplastic polyurethane as it is 
called in in this specification (;et inh ) with,it sought 
following way it is value ^^ch. 

[0021] 

[intrinsic viscosity of thermoplastic polyurethane (^et inh )] 

It produced fihn from polymer composition which includes 
thermoplastic polyurethane, fromthis film in test piece which 
is acquired with room temperature 24 hours after agitating, it 
filtered it divided test piece per gram 2 dl including 
dimethylformamide (DMF )and DMF solution recovered. 
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3Fjtsii^j-i::(*Mic DMF ^iiutlx 1 mrsmnt 
DMF ^gSLfc^, Mi^v 24 mmM 

;^^TL^^Ci:i&5il2L. [5]i|X¥*^* I00%\zmtztii 

L^ii^(±. [a]i^x^tL^i:A^o^cg|5:9'l*fl^^B^m^47K 



i5iJix$*L-c8feprmit7KU't?ua'>* o.5g/di om 

mzfdi^^'olZ DMF IcSt^L, ^<7) 24 BtFam 

30 deg c Vp^a-^m^mzM^mm 

[0022] 

im 1] 

77rel=tAo 

77 inh=ln( 7? rel)/c 

3STI^ra(f». 77rel=JtiteJt, 7? iiih=J*lit*!i 
BLs c=7t?'J't7ba'>OiSJS(g/dl)$*-r] 



[0023] 

i^;uv:i--;i/. ^^iv-i-y vT^>-h, mwmm 

t^^U&mzs:(;\:,xi&(r>m^Ti>^-)i^m 

^0o%xt. msifinzmmo^n^Tiz^m 



[0024] 

li, x^b>-:fPt°b>fta^^*=rA(EPM);X 
5^b>-:foeU>-VX>^S^i*=fi»(EPDM); 

R-t^fy^ht EPM fcctl//*fcli EPDM OIK 
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Furthermore including DMF, 1 hour agitating in insoluble 
portion it didfiltration division, this operation it made filtrate 
which thrice over again, recovers simultaneous. 

After removing DMF from filtrate, 24 hours vacuum drying 
doing with the room temperature, measuring weight of 
thermoplastic polyurethane which it acquires, thermoplastic 
polyvirethane which you use for manufacturing polymer 
composition almost 100% has recovered,\\iien you verify 
densely, recovery ratio is not full in 100%, As for portion 
which does not recover judging as thing wiiichbecause 
molecular weight of thermoplastic polyurethane is high in 
satisfactory is a insoluble in the DMF, you removed from 
measurement of relative viscosity. 

Recovering, in order to become concentration of 0.5 g/dl, it 
melted the thermoplastic polyurethane in DMF, after 24 hours 
it measured solution viscosity with 30 deg C due to 
Ubbelohde viscometer , it sought intrinsic viscosity (;et inh ) 
with next formula . 

[0022] 

[Mathematical Formula 1] 
;et rel=t/to 

;et inh=ln (;et rel ) /c 

[In above Formula, flow time of t=solution (seconds ), flow 
time of to=solvent (seconds ),concentration (g/dl ) of the;et 
rel=speciflc viscosity^ ;et inh=intrinsic viscosity^ 
c=polyurethane is shown] 

[0023] 

manufacturing method of thermoplastic polyurethane (A ) 
which is used with this invention especially isnot restricted, 
using polyester dioU organic diisocyanate^ chain extender 
and according to need other polymer diol which 
wereinscribed, making use of urethane forming reaction 
technology of public knowledge, is possible toproduce with 
whichever of prepolymer method and one-shot method. 

Even among those, melt polymerization it does substantially 
under absence of solvent, it is desirable densely, continual 
melt polymerization which uses theespecially multishaft 
screw type extruder is desirable. 

[0024] 

Before this applying be able to use in each case of known . 
olefmic elastomer olefinic elastomer which is used with 
polymer composition of this invention (B ) as, for example 
ethylene-propylene copolymer rubber (EPM ); 
ethylene-propylene -diene copolymer rubber (EPDM); hard 
segment of polyethylene and/or polypropylene and hard 
segment of olefinic elastomer; polyethylene which consists of 
soft segment of EPM and/or EPDM and elastomer; butyl 
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>IS^r*fe^x^7.h-7-^j:i:^^lf^CiA<r- 
[0025] 

•f-®^*)^*,, :*-Lx7-f>^x^7.h--7-(B)i:Lr 
(*,EPDM, |^t^l^7K'Jx^b>fcJ:U:/Syi(^ 
;|fU:^ntfU>(7)®S-tz^V>hi: EPM 

EPDM a)U:a-fe^;<>hA^b*i:-5:l-b7^' 
>^x^7>h-7-A<»*LLNo 

7t?'Jx5^U>fcJ:t;/tfcld:/t?ij:fneb><7)Si 
a-lr^>«>hi: EPM i3J:i;/Sfcl* EPDM (Dtt 

H-b^7V>hA^p,^fi)H^^i^L/c^^7^'>^x^ 

lC3ti:oTl<^^B!ifB(D:l-b7-i'>I^X7Xh-7-(B) 

I*/ '?-:i-+-9-'r hVetif (7)?i?^f IZ J; y ^±icai 

•?-Lr. EPDM *'»P>>Ei:-5:l-U''7-r>^X7;^hT— 
U-7-r>^x5Ah-7— IC^5L^T,EPDM 

-r-5vxi/jb^ti^Lriix5^Ux>y;u7t?;u4'- 

<D 1 ffiSycli2^iJ^i±A<if*L<fflL^^,;t^^.c 
[0026] 

(MI;230 deg C» 10kg lO-^Og/^J-T'fc^) 

*tctb37-i'>^X7Xh-7-(B)li-5-0){Ijg(JIS 
A liJt);6< 40-85 ro®HT'fe-SO)A<a^i*ija^ 
4^3*5 J:U:^^^7!l^b#b^i)fi£ff^p°q^^^<7) 511411] 

7^U7-I'>^x5Xh•7-iLrli. $t3lEA^b 
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rubber; soft segment which consistsof soft segment of 
ethylene -vinyl acetate copolymer and/or ethylene-ethyl 
aciylate copolymer elastomer etc where crosslink point is 
metal ion connection with nonciy stallinity polyethylene 
mainly can be listed. 



[0025] 

Even among those, hard segment of EPDM^ or polyethylene 
and/or polypropylene and olefinic elastomer which consists of 
soft segment of EPM and/or EPDM are desirable olefinic 
elastomer (B )as. 

hard segment of polyethylene and/or polypropylene and 
before consisting of soft segment of the EPM and/or EPDM, 
with olefinic elastomer \^4iich was inscribed, also or it is 
possiblehaving connected with hard segment and soft segment 
with morphological form of the block copolymer to have 
become blend morphological form 

With aforementioned olefinic elastomer (B ) where hard 
segment and soft segment become blend morphological form, 
completely it is good with whichever of complete crosshnking 
type which crosslinking is done due to partially crosslinked> 
or peroxide or other crosslinking agent which partially 
crosslinking is done with simple blend type^ peroxide or 
other crosslinking agent which segment of both is mixed 
simply. 

It can use ethyhdene norbomene^ 1, 4- hexadiene^ 
dicyclopentadiene or other one, two or more kinds desirably 
as diene compound which forms EPDM in olefinic elastomer 
^^ch and, designates olefinic elastomer or EPDM wiiich 
consistsof EPDM as soft segment and inscribed. 

[0026] 

Li addition, as for olefinic elastomer (B ) which is used with 
polymer composition of the this invention, when melt flow 
rate (MI;230 deg C. 10 kg load ) being 10 - 60 g/minute, 
producing antiblocking property ^ film and sheet, the film 
manufacture stability etc becomes satisfactory and is 
desirable. 

Li addition as for olefinic elastomer (B ) hardness (JIS 
Ahardness ) being range 40 - 85 the polymer composition and 

it is desirable from point where molded article or other elastic 
recovery and flexibility which then are acquired are superior. 

As olefinic elastomer, various ones are marketed from until 
recently, with the this invention from among that kind of 
commercial ones, choose those which possess characteristic 
which was inscribed can use. 
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{i^zfDv^^(}>u<t=t 1 »^t<ii2<@ja± 

•:/<7^a^{$(C)f- *j It 
^!^<D5J-??Tli, x-/^-. -g|5^P-> 

MIC, yD^><?i^m^iii(c)0^^m'Aimm 

[0028] 

3fD-i/^7^S^ft:(C)r'li, 5?#]!^e-;Mb^!fe 
<D#;tMA< 5-50 mM%r'fe^(DA<if*L<. 

10-40 SM%r'fe€.(D*^ctyj?*Li^ 
:^p->^7ita^<*(C)i::fcit-S^#i6f-;u^b 

;nb^!K3(D#^MA< 50 m.m.v<,-^u^^t. t 

[0029] 

^b^!fei:Lri*.XTU>, Qr-^^;i/7.5'b>, 
'<>-tf>^*<7;U+;UfcJ:i;/*fcl*/\0>r>T- 

x>(Sij$i;;-('v::^b>), i.s-'^^^fvx^, 2.3-v 

vx>.2-:>po-i.3-:f.$iv;x>/d:i:^^lf^Ci 
A<T-t, i.3-:?a'vx>fcj;i;/Sfcii 2->^;u 

-l,3-:?^vX>A<^^f^LL^o 
[0030] 

*fcs •?P->^7ftS^**:(C)l*^-(D>;Uh:7P-.L' 
-h(MI;200 deg 5kg 30g/^}- WT-C* 
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[0027}. ■ 

And, polymer block wtich consists of aromatic vinyl 
coiiqx)und at least one , preferably 2 or more it possesses the 
aromatic vinyl cort^nnd-conjugated diene block copol3Tner 
(C ) [Below "block copolymer (C )" with you say singly, 
densely is ] vtdiich is used with polymer composition of fliis 
invention, at sametime it is a block copolymer which at least 
one it possesses conjugated diene polymer block 

Amount fabric of aromatic vinyl compound in block 
copolymer (C ) random, taper, part block, oris good with 
wdiichever of those mixed form. 

Furthermore, molecular structure of block copolymer (C ) is 
good with wliichever of the strai^t chain, branched or 
radial. 

[0028] 

With block copolymer (C ), it is desirable for content of 
aromatic vinyl compound to be 5- 50 weight%, it is more 
desirable to be 10-40 weight%. 

When content of aromatic vinyl compoimd in block 
copolymer (C ) is under 5 weight%, usingthat kind of block 
copolymer, polymer composition which is acquired and 
tackiness of the film and other molded article which then are 
acquired becomes large,before, is likely to cause kind of 
various undesirable ^^diich was inscribed. 

On one hand, when content of aromatic vinyl compound in 
block copolymer (C ) exceeds 50 weight%, polymer 
composition which contains that kind of block copolymer (C ) 
and film and other molded article or other elastic recovery, 
flexibility which then are acquired are likely to decrease. 

[0029] 

styrene, ;al styrene etc where -methylstyrene, benzene 
nucleus is substituted with alkyl and/or halogen is Usted as 
vinyl aromatic compound which forms block copolymer (C ), 
it is possibledensely, it is desirable to be a especially styrene. 

In addition, 1 and 3 -butadiene, 2- methyl-1, 3- butadiene 
(Another name; isoprene ), 1 and 3 -pentadiene, 2, 3- 
dimethyl-1, 3- butadiene, 2- neopentyl-1, 3- butadiene, 2- 
chloro-1, 3- butadiene etc are hsted as the conjugated diene 
which forms block copolymer (C ), it is possible densely, 1 
and 3 -butadiene and/or 2- methyl-1, 3- butadiene are 
desirable. 

[0030]. 

In addition, as for block copolymer (C ) it is desirable for melt 
flow rate (MI;20p deg C, 5 kg load ) tobe 30 g/minute or less. 



Page 15 Paterra Instant MT Machine Translation 



JP3081113B2 

zfay^^m-^W(C)<J):t)ihya-iy-\-t< 30g/ 
(C)$^^t-i)«^i*iiifiEtlfcJ:i;^;h.J:yf# 

ls^tuol^rtt^$Ic*JllBl*^^L^A<.o.lg/^^•J^i 
eiit)A< 30-80 r'fe-s<7)A<. Sittdimti, 

[0031] 

Ttf ij -t? >(A) , L/:7-r> ^x^X (B)fc 

T.f?ftnIiHt7KiJ't7l^$i>(A)$ 50-90 fiM%. 
:i-b7'r>^X7Xh-7— (B)^ 5-15 aM%fcJ:' 

D^:?p'v^*a^i*(C)i& 5-35 aM'/oofij^r- 

b5'>(A)$ 60-90 aM%, :l-b'7'0^x^Xh 
V-(B)$ 5-10 Sa%fcJ:i;::fP->^^fi^tt: 
(C)i& 5-25 fiM%(DiIJ^T•^^LrL^«>G)A<^^f 

[0032] 

U't7U5'>(A)<D#WaA^ 50 fia%*j||r-fei. 
[0033] 

^fes^i-b^-r^^X^Xh-?— (B)<D^^**< 5 

miztj:^tzm^^s,<D^muiit^h<Dmmtm 
miztj:i)^-yj 15 mm.%^m^^Wi^itm^w 

yt-i)o 
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it is more desirable to be 10 g/minute or less,fm1hermore it is 
desirable to be 5 g/minute or less. 

When melt flow rate of block copolymer (C ) it is large in 
comparison with 30 g/minute , poljoner composition which 
contains that kind of block copolymer (C ) and from that film 
and other mo Ided article or other elastic recovery ^ iatensity ^ 
flexibihty which are acqviired are likely todecrease, in 
addition v/hen producing film etc, film manufacturability is 
easyto become defect. 

Concerning lower limit of melt flow rate of block copolymer 
(C ) there is notespecially restriction. 0. 1 It is desirable to be a 
g/min or more. 

Furthermore, as for block copolymer (C ), hardness (JIS 
Ahardness ) 30 - 80 being, isdesirable from elastic recovery^ 
flexibility or other point. 

[0031] 

And, with polymer composition of this invention, 
thermoplastic polyurethane (A ) 50 - 90 weight%^ olefinic 
elastomer (B ) 5 - 15 weight% and block copolymer (C ) are 
contained at ratio of 5 - 35 weight% the thermoplastic 
polyurethane (A ), olefinic elastomer (B ) and on basis of total 
weight of block copolymer (C ),being necessary densely, 
thermoplastic polyurethane (A ) 60 - 90 weigh^os olefinic 
elastomer (B ) it is desirable to contain 5-10 weight% and 
block copolymer (C ) at ratio of 5 - 25 weight%. 



[0032] 

In polymer composition of this invention, when content of 
thermoplastic polyurethane (A ) is under 50 weight%, 
polymer composition and elastic recovery of film or other 
molded article which then becomes is lostonly decrease 
thennoplastic polyurethane original characteristics (Especially 
abrasion resistances intensity etc) vMch is superior, when 
itexceeds 90 weight% on one hand, tackiness ^ blocking 
property revealing in polymer composition, the film and sheet 
or other windup^ rewinding etc becomes difficult, mold 
release from mold etc of molded article becomes difficult. 

[0033] 

In addition, when content of olefinic elastomer (B ) is under 5 
weight%, the film and sheet or other windup^ rewinding etc 
which consists of polymer composition becomes difficult 
and/or the mold release from mold etc of molded article 
becomes difficult, when on onehand it exceeds 15 weight%, 
elastic recovery ^ flexibility of molded article such as film 
\\4iichis acquired from polymer composition decreases, causes 
roughness in surface. 
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[0034] 
[0035] 

<gffl-ri.flftBJi|ti7K'J't7Ua'>(A)<7)F^§(<5i]^ 

lilfenIli14/-K'J't7^^>(A)<D>5t3S*!iig, tku-;? 
if] , ^b:7'r>^x^xh-7—(B)fc J; 

#3iaj$©©Hl^T*[?ftprll147K'J't7U^'>(A), :f- 

b^x€. 7-r ;i/ A -^f) V- h^i:<t: 0 
L^i^p°B^#i.Ci:A<T*tll*L<, Lfc*<or* 

[0036] 

fiMlc«^l,^r, ;K'J:i-^7-r>ttfli(D)^ 3~10 
■r^l^OglM14*<-Ji[a]±-ri)05T'M*LLx„ 

^jt7K'JxTi^>, s^Jt7Kijx5^iy>, tK'J:^ 

T' t,^ SJg <J X ^ > A<if 3^ O -^^Ip^ y 14(0 

— b — h (MI;190 deg C . 2.16kg ^M)t)^ 
0.02~15g/^T'S)y., ®^(JISA sat) A< 40-85 T* 
fci.® AWp -y+^^f tt©l6] ±5am<D^A^^> 

[0037] 

miiTKU-t^b^^CA), :i-U7<>mx7;^.h-7- 
(B). :?P>>'j7^ta^ft:(C)fcc):i;ii^(::J;y7K'J 

(A); tly:Pr^^X.=p^h-7-(B)tS^lf:fO>y^ 



[0034] 

In addition, \vhea content of block copolymer (C ) in in 
polymer composition is vmder 5 weight% tackiness, 
blocking property occurring in polymer composition, mold 
release &om mold etcof film and sheet or otber windup, 
rewinding, molded article becomes difficult, wtien on one 
hand it exceeds 35 weight%,blocking occurs, intensity or 
other property decrease becomes large and is not desirable. 

[0035] 

thermoplastic polyurethane (A ), olefrnic elastomer (B ) and 
choosing compounded amount of block copolymer (C )inside 
range of blend composition which was inscribed content of 
thermoplastic polyurethane (A ) wiiich you use (content etc of 
polyester diol which forms intrinsic viscosity, polyurethane 
of for example thermoplastic polyurethane (A)], olefinic 
elastomer (B ) and according to types etc of block copolymer 
(C ), wdien film and sheet or other elastic recovery ratio which 
is acquired &om polymer composition thattries becomes 85% 
or more, be able to acquire product wiere elastic recovery 
ratio is high and be desirable. Therefore as for this invention 
elastic recovery ratio which is acquired from polymer 
conqwsition of this invention which was inscribed it includes 
film and sheet or other molded article of 85% or more asthat 
desirable embodiment 

[0036] 

In addition, wiien polyolefm resin (D ) is contained at ratio of 
3-10 weight% thermoplastic polyurethane (A), olefinic 
elastomer (B ) and on basis of total weight of block 
copolymer (C ), antiblocking property improving more, when 
producing film and sheet etc, wtienproducing film 
manufacturability, mold forming item etc, because mold 
release property iirproves more, it isdesirable. 

polyolefin resin in that case (D ) as, it can use low density 
polyethylene, high density polyethylene, polypropylene 
etc desirably, the high density polyethylene improved effect 
of antiblocking property is large even among those, is 
moredesiiable. 

In addition, as for potyolefin resin (D ), melt flow rate 
(MI; 1 90 deg C, 2. 16 kg load ) with 0.02 - 1 5 
g/minute ,hardness (JIS Ahardness ) 40 - 85 being is desirable 
from point of improved effect of antiblocking property. 

[0037] 

In addition, as for polymer composition of this invention, 
furthermore contains the higher aliphatic acid bisamide (E ) at 
ratio of 0.3 - 4 weight% thermoplastic polyurethane which 
was inscribed (A ),olefinic elastomer (B ), with polyolefin 
resin (D ), thermoplastic polyurethane (A ), olefinic elastomer 
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[0038] 

i:Lrii.Tffi(D-te5E(l); 

[0039] 

[ibl] 

R^-CO-NH-R^-NH-CO-R^ (1) 

±iEa)-flSiC(i)TMi.R' fcctr; r' 

6^35 (D7;U+;USr*MO R' t<j^m^ 1-9 (DT 
)[^=^ly>&V&i><Otm^L<.R' fccfci; R' 

i^m^ 10^35 <7)T;u+;uSr*MoR^ 

[0040] 

h^y^U>exX5"^U>M75h\ ^+-9->5^ 

b>exxx7u>^75h\ x^u>ex^>^ 

^+-y-p«5^b>ex^>^>^75K?Ej:^^^(f 
hZtt^Vt. •5-(D5*)T't,^^b>exx^7'J 
>^75KfcJ:U'x^U>exXx7U>^75K 

Ctib(7)^)ISBiflS^t:X7^Kli*?Srfi!fflL 

2m&i±^mmLx^<i:i\ 

[0041] 



(B ) and on thebasis of total weight of block copolymer (C ) 
block copolymer (C ) and from A^en, denselyis desirable. 

higher aliphatic acid bisamide (E ) nonsticking^ antiblocking 
property* mold release property of polymer conposition 
improves more at aforeinentionedratio it contains with 

densely. 

When content of higher ahphatic acid bisamide (E ) exceeds 4 
weight%, antiblocking property and the mold release property 
it becomes satisfactory, but higher aliphatic acid bisamide 
bleed out does in the surface of film* sheet* other molded 
article and surface state deteriorates. 

[0038] 

In order not to decrease, higher ahphatic acid bisamide (E ) as 
with elastic recovery* intensity* flexibility of film* sheet 
or other molded article which is acquired from polymer 
composition, below-mentioned General Formula (1); 

[0039] 

[Chemical Formula 1] 
R^-CO-NH-R^-NH-CO-R^ (1) 

higher ahphatic acid bisamide which is displayed with (In 
above Formula, as for and as for alkyl group* R^ the 
alkylene group is shown. ) is desirable. 

With above-mentioned General Formula (1), R* and R^ and 
the R^ being alkylene group of carbon number 1-^9 are 
desirable with alkyl group of the carbon number 6-35, R^ and 
R^ and R^ being alkylene group of the carbon number 1-6 are 
more desirable with alkyl group of carbon number 10-35. 

[0040] 

methylene bis stearamide* ethylene bis stearamide* 
tetramethylene bis Stella phosphoric acid amide* 
hexamethylene bis stearamide* ethylene bis montan acid 
amide* tetramethylene bis montan acid amide* 
hexamethylene bis montan acid amide etc is hsted as example 
where higher ahphatic acid bisamide which isdisplayed with 
General Formula (1) v^Wch you inscribed is desirable, it 
ispossible densely, even among those methylene bis 
stearamide and ethylene bis stearamide are moredesirable. 

These higher ahphatic acid bisamide even when using with 
alone may jointly use 2 kinds or more. 

[0041] 

polymer composition of this invention, to other, than 
component which was inscribed,may contain one, two or 
more kinds of according to need antioxidant* ultraviolet 
absorber* pigment* filler* antistatic agent* plasticizer* 
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[0042] 



iiicjsi:-C7K'j:*-b7-f>^tBiP)fcj:i;/*/=r* 

7K'J7-a>;l^l::ii®fflL^btLi)^l^*fcli7K 

iHl^J-xe^fc li^j^iClcJnSSiTl:: jgi^ur gig 
■r-g.Ci:A<T?t-i)o 

izit. T.i-yymizwiiiLxii^immu^^iz 

^X7Xh-7-(B), :?P>:/'j7^ta^i*(C)*JJ:i; 
Kt*7.75K(E), i&<r>'Ma^\t:muLX. ^ZX' 

'^%h^fzm^mif&^t::^\''7>mizWLihL 
^i5mz^^x:^f%Bmm^mf&m^m^L 

(B), :?P':/'i7*s^{*:(C)*5<fei;j2vgizf5i:r/-K 
ms,^^m^(oi^m^Lx^^i\ 

[0043] 

UEO'S:^<Di$.Wi:^'A\z^'oxm^aifmSI* 



2000-8-28 

flame retardant^ antifiangal agent or other additive at 
quantity of range v*4iichdoes not impair effect of this 
invention. 

[0042] 

manufacturing method of polymer composition of this 
invention especially cannot be restricted,\vhen producing 
thermoplastic polyurethane and thermoplastic polymer 
composition, can adopt in eachcase of method which is used 
from until recently. 

for example thermoplastic polyurethane (A ), olefinic 
elastomer (B ), block copolymer (C ) and according to need 
polyolefin resin (D ) and/or higher aliphatic acid bisamide 
(E ),furthermore other additive in batch system or continuous 
system kneading under heating the preparatory mixing after 
doing, making use of single screw extruder^ twin screw 
extruders mixing rollers Banbury mixer etc at 
predetermined ratiowhich was inscribed making use of mixer 
of vertical type or horizontal type which, isusually used for 
mixture of polymer it can produce. 

Especially, using extruder, when it did heating and mixing , 
after doing topush out to strand, cutting off in suitable length, 
it is possible to the pellet or other granule. 

polymer composition of this invention can be produced with 
this method . 

In addition, after in addition to aforementioned method, 
whendepending, olefinic elastomer (B ), block copolymer (C ) 
and according to need polyolefin resin (D ), higher aliphatic 
acid bisamide (E ),adding other additive when polymerizing 
thermoplastic polyurethane (A ), extrusion doing polymer 
composition which it acquires there in strand, it is possible 
toproduce polymer composition of this invention with method 
which it makes pellet or other granule of suitable length. 

Or, beforehand without producing polymer composition, 
thermoplastic polyurethane (A ), olefinic elastomer (B ), 
block copolymer (C ) and according to need polyolefin resin 
(D ), higher aUphatic acid bisamide (E ), after dry blend 
doingother additive etc beforehand, supplying blend to 
extrusion molding machine or other molding machine 
direcUy, melt mixing doing, doing extrusion molding , etc it is 
possible toproduce molded article directly that way. 

[0043] 

polymer composition of this invention with thermoplasticity , 
hot melt moldings hot fabrication being possible, with 
molding method of extrusion moldings injection moldings 
blow moldings calender moldings casting or other option 
can produce various molded article smoothly. 
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^ A^ b7 -r ;u A V - h^f 5 S! -5 n ^ 



[0044] 

*fcl**>-httl::5gill*¥LtliLLr«M{*^IS 
mSttlcg^x, :fP'>+>^*^4 

■So 

[0045] 



Especially, using T-die type extrusion molding machine and 
inflation extrusion molding machine , etc when itproduces 
film and sheet etc from polymer composition of this 
invention, because polymer composition blocking does not 
occur between film and sheet \\iiich with nonsticking^ 
antiblocking property ^ mold release property , waspushed 
out, extrusion doing that way directly without using mold 
release paper etc, it retracts, it to be possible densely, film or 
sheet which it retracts rewinding is possible easily. 

In addition when with injection molding and other mold 
forming molded article isproduced, because polymer 
composition of this invention in nonsticking is superior in 
mold release property, in mold inside surface mold release etc 
molded article mold removal is doneeasily even with not 
administering, it to be possible densely. Even if, in 
comparison with mold forming of conventional thermoplastic 
polyurethane amount used of the mold release and number of 
applications etc to mold inside surface are decreased even 
with when the mold release is used it is possible densely. 

[0044] 

Furthermore, when polymer composition of this invention is 
suitable for also theproduction of laminate of substrate which 
consists of non-woven fabrics and substrate ^ other polymer 
film and sheet etc v^ch consists of other cloth, polymer 
composition of for example this invention on cloth and other 
substrate in film or sheet the melt extrusion does laminate 
produces, surface layer which consists of polymer 
composition in nonsticking^ mold release property being 
superior. Because blocking is not caused, that kind of film or 
laminate of sheet is retracted smoothly, it is possible densely, 
it rewinds laminate which in addition is retracted easily, it is 
possibledensely. 

You can use laminate which laminates polymer composition 
of this invention on the cloth, effectively to synthetic leather 
or other application. 

[0045] 

Because fihn^ sheets mold forming item or other molded 

article which is acquired making use of polymer composition 
of this invention and laminate which was inscribed being 
superior in the dynamic property v^iiich is represented with 
elastic recovery^ flexibility ^ tensile strength and elongation 
at break etc,furthermore having possessed smooth surface, 
also surface state beingsatisfactoiy, are superior in especially 
• elastic recovery, utihzing those characteristic, for menses, for 
paper diaper and for filling. You can use effectively to shoes 
or other shoe sole appUcation or other various application for 
stretchabiUty film application^ general use conveyor belt^ 
various keyboard sheets laminate^ various container or 
other sheet appHcation^ exercise shoes ^ ski which is used 

c^^ 
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[0046] 

[; 



BJ-rSA^ *l6BJI*^■^^^cJ:y|jB^$*t^^L^. 
[0047] 

[iS)lB#(7)7'r;uApBl(Dif:fp-:/+>'^*l4]TiB 

T T a^-f-Sif tti^J^aSffifflLT^'fyUA^ 30 

deg C l::SJgiSSLfr;tiPP— ;u±l::*f LtbL 

[0048] 

[Si] 



for one for dustproofing etc. 
[0046] 

[Working Exainple(s)] 

this invention is explained concretely below with Working . 
Example etc, but the this invention is not limited with that. 

When producing film in example below, making use of 
intrinsic viscosity.. Working Example of polyurethane or 
polymer composition of Comparative Example, antiblocking 
property^ between film asfor elastic recovery ratio and 
flexibility of film which is acquired, itmeasured or appraised 
as descdption below, or. 

[0047] 

Using T-die type extrusion molding machine making use of 
[antiblocking property between film at time of film 
manufacture ] below-mentioned Working Example,or 
polymer composition of Comparative Example in 30 deg C 
extrusion doing film on the cooling roll wdiich temperature 
regulation it does after cooling, without using mold release 
paper it retracted with wind\q> speed of 2.6 m/min. 

24 hours after leaving, following film which it retracts to the 
evaluation standard which by hand is shown in rewinding., 
below-mentioned Table 1 with room temperature, appraising 
rewinding behavior, it decided antiblocking property between 
the film 

[0048] 

[Table 1] 



evaluation standard of antiblocking property between signal: film 

® :ii55**f5ip)S-fr-r(=,ffi4<)Tfamiz#tsLA<^riiEo 



What without requiring * :tensile force, quite rewinding is possiblesimply. 



0: tensile force was required barely, but rewinding is ahnost possiblesmoothly. 



*: considerable tensile force was required, but rewinding is possible. 



X rblocking to be large, rewinding iiiq)ossibleo 
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[0049] 

ISi$rt'($?I 20cm X 20cm;2.0g)$'^y ttj 
L.Z<DUm)^lZ 2G0ml CO vp^^^Ut^^UT^K 



[0050] 

itmmom^ti^mf&^imi^x t ^^mwia 
mm^^mLx^muzmm^ soum (oy^ji. 

A An b . iSil >^-(lcm X 8cm)^^ y tti COia 
lK>i 23 deg G. Sig 65%RH (D^ftT 

IC.?|?iiiJt 200mm/5^r^ 200%#SLyr^^ 

S:m(DitLm^xmLx.m i ic:5^-r#jg-js:fci 



[0051] 

[iS2] 

5itt@^^(%)={(200-a)/200} X 100 
[0052] 

[y-()ii.<Dm^m^ii(ommmttziiit^ 
mom^i^mf^'^mi^x t y^s*¥tti/$j}^ 
m^^mLxmm. soum (Dy-fjiA^m^itL. 

m^^tzy^jiJ^^^vrntix^TiicDmi 2 IZ 

(omm^'iT^tzo 

[0053] 
[S2] 



[0049] 

Using T-die typQ extrusion molding machine making use of 
[intrinsic viscosity of pol)njrethane ] below-mentioned 
Working Example,or polymer con^sition of Comparative 
Example from film of film thickness 50 pnu m v^Wch film 
manufacture is done, it cuts test piece (Approximately 20 cm 
X 20 cm;2.0g ), it extracts polyurethane in the test piece in 
this test piece including dimethyl 3fr jpl 1 amide (T)MF ) of 
200 ml,measures intrinsic viscosity. Before intrinsic viscosity 
of polyurethane which is included in film whichwith method 
which was inscribed is acquired firom polymer composition 
wasmeasured. 

[0050] 

Using T-die type extrusion molding machine making use of 
[elastic recovery ratio of film ] below-mentioned Working 
Example,or polymer composition of Comparative Example 
from film of film thickness 50 ;mu m which film manufacture 
is done, to cut test piece (1 cm X 8 cm ), imder condition of 
temperature 23 deg C^ humidity 65%RH,with strain rate 200 
mm/min 200% extension after doing, 2 min to keep this test 
piece in state, resetting to position before extension with 
velocity of 200 mm/min. Obtaining elongation-stress curve 
which is shown in Figure 1, value of a (%) seeking readings 
residual strain from elongation-stress curve, it sought elastic 
recovery ratio withbelow-mentioned formula. 

[0051] 

[Mathematical Formula 2] 

elastic recovery ratio (%) = {(200 -a ) / 200} X 100 
[0052] 

Using T-die type extrusion molding machine making use of 
[flexibility of fihn ] below-mentioned Working ExaiiqDle,or 
polymer composition of Comparative Example it produced 
film of film thickness 50 ;mu m, touching film which is 
acquired by hand, following to the evaluation standard \^ch 
it shows in below-mentioned Table 2, it appraised the 
flexibility of film. 

[0053] 

[Table 2] 



signal: 



evaluation standard of flexibility 



0: ^ we have not done, in soft are superior in flexibility. 
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*: having done a little, it is insufficient a little in the flexibility . 



X 

X 






-So 


: Me 


Feeling v^diich it does to be large, being lacking largely in the flexibility, to be 


■5. 



[0054] 

[0055] 
[«3] 



[0054] 

In addition, with Working Example and Comparative 
Example below, title it does with codewhich shows respective 
conqwund in below-mentioned Table 3. 

[0055] 

[Table 3] 

















UUliLCUL Ul , L/UIIipUUllQ 


AD 












An 


.aUipiU dUlU 


MPD 

MPa 
D 












: 3 -metl^rl- 1,3 - pentanediol 


MOD 












MOD 


: 2 -methyl- 1,8 - octanediol 


ND 


:1, 9-yi-yiyt-)L' 










ND 


: 1 and 9 -nonanediol 


BD 












BD 


: 1 and 4 -butanediol 


MDI 


:4, 4' -v:7x^;i,y$i>v-i'vv7^.-h 










MDI 


: 4 and 4 &apos; -di phenyl methane diisocyanate 


TPU 












TPU 


ithermoplastic polyuiethane 
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TPO 


::l-L/:7-r>mx^7.hT-[MI(230°C,^qfilOkg)=40g/10^. ®iS(JIS A«lit)65(=#5;fi^b!?!tt 
iSrs^XhT— 7030NJ)] 




TPO 


lolefinic elastomer [MI (230 load 10 kg) = 40 g/10 min^ hardness (JIS Ahardness ) 65 (Mitsui 
Chemicals Inc. (DB 69-056-7037 ) supplied "MUastomer 7030N ")] 


SIS 


(200°C. ?5fi 5kg)=3g/10 » (i/x;Ui/Y/^>S!r*'j7U«yd?AKX401Sj)] 


SIS 


:block copolymer (C ) [styrene - isoprene - styrene block copolymer;styrene content 21 wt%» MI (200 *, load 
5 kg ) = 3 g/10 min (SheU Japan Ltd. (DB 69-1 12-3434 ) make "Cariflex KX401S ")] 



HDPE:^SS7^^'Jx^b>[MI(190"C.^tS 2.16kg)=40gX10 ^( = # 5?a^b^ttiir^^^7KUX5^U> 
7000FJ)] 



HDPE:high density polyethylene [MI (190 load 2.16 kg ) = 40 g/10 min (Mitsui Chemicals Inc: PB 69-056-7037 ) 
supplied "high density polyethylene 7000F ")] 

ESBAiX^L^^fcfXXv'TU^^T^K I I I 



E SBAiethylene bis stearamide 
[0056] 

MPD <D 142kg fccki; AD (D 146kg ^J5f5SIIC 
m 220 deg C (D;ajgr\ ±il£-r§7X^ 



7t?gxx-T;K7)^{l7b<30JaT(C7:^ofc9t^T*i^ 
h^^V7^Pt°;U^^^-— 3641mg JP^T. 
200mmHg^l00mmHg (C|gJlEL^i:A<t>Sffi^S 

mmt< 1.0 ic/d:ofcBt^r*E^/-H>:^icj:y 



t(D^^.^^i^i^^mt< 2000 <d;KUx;^x 
;Uv:i--;U^ 242kg mtzo 

t#btitc7KUxXx;i/v:t— 100 deg c iz 

C<D5tta(Ccky^^>Mj«^5fe}S$ti:fc7KUx7. 
x;uv:i--;u(ijiTcti^r7K«jxx-T;uv:J-- 
;u Aj<ti^9)^mco 

[0057] 



[0056] 

[Reference Example 1 ] [Production of polyester diol A ] 

While inserting 142 kg of MPa D and 146 kg of AD in 
reactor , nitrogen gas leading to inside of system under 
ambient pressure, whileremoving water which it forms with 
temperature of approximately 220 deg C, in outside the 
system, it did esterification reaction . 

3641 mg adding tetraisopropyl titanate with time point where 
acid number of the polyester becomes 30 or below, while 
vacuum doing in 200 mmHg'-lOO mmHg, itcontinued 
condensation polymerization. 

Increasing degree of vacuum gradually with time point where 
acid number becomes 1.0 due to vacuum pump , reaction it 
completed. 

As a result, number-average molecular weight 242 kg 
acquired polyester diol of 2000. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol ("polyester diol A " With it is below this) which 
titanium catalyst inactivation is done was acquired with 
thistreatment. 

[0057] 
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ND <D 96kg. MOD (© 96kg(ND:MOI>50:50 <D 
^;UJ±)^dJ:1>*AD(7) 146kg^JgEE;|flZtt5X.^. 

IS^J£IS5^^Tt\ 2000 ©tK'Jx 

X-r;Ui?:*--;i/$ 293kg ^!|fco 

^ib4xfc7K'JXXT^;Uv:4-— JU^ 100 deg C IZ 

x;uv;*--;KJiiT::+i^r7K'jxx7^;uv:j-- 
;^BJi:L^^)$^#fco 

[0058] 

MPD 05 71kg . ND (D 48kg . MOD <D 
481^a^D:ND:MOD=50:25:25 <D^;Uit)*>J; 
t; AD © 146kg SSSSICtiraiff , #3t<5lJ 1 1 
|5]^|cLTxxx;u^bJgr5fcJ:i;fi^^Sf5^ 
friv lfe¥Ji)^^^M 2000 (D/-K'jxxxyuv:i- 

-^S 268kg ?#fc„ 

^#b:t^yi:7KUx7.f■;^v:j--;^^ 100 deg C (Z 

limLx 3 fiM%a)7K^*p^> liis^r* 2 mm 
co5&aicj:y5^$f>fi!i!j«^^s$-a-fc7K'jxx 

[0059] 

4>[7K'Jx;^T^;bv:l--;uD(7)iSji] 

BD (D 108kg fc<tt/ AD <D 146kg ^^55^1::^ 
3^<?f,##0iJ 1 ii^^lcLTxx-r^HbSJSfc 
J:i;it^^Sf5^m\ ^^l^^i-^M 2000 <D 
7K'Jxx-r;Uv:i-— 2091^ ISfco 

^§b^^fc7K' Jxx^JUv:f-;U^ lOO deg C !C 

C(D5Aiiicj:y^^>MJ«^$^S^-a-/c7KUxx 

;UDjtL^5)^l#fc, 
[0060] 

« # # ^] 5 HTPU1( tK 'J X ;^ -r V 7|- - ;i/ 
AA4DI/BD)©iliig] 
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[Reference Example 2 ] [Production of polyester diol B ] 

96 kg of 96 kg. MOD of ND (mole ratio of 
ND:MOD=50:50 ) and 146 kg of AD wereinserted in reactor , 
esterification reaction and condensation polymerization were 
done to similar to Reference Example 1, polyester diol of 
number-average molecular weight 2000 293 kg was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol ("polyester diol B " With it is below this) >^ch 
titanium catalyst inactivation is done was acquired with 
thistreatment. 

[0058] 

[Reference Exanq)le 3 ] [Production of polyester diol C ] 

48 kg of 48 kg. MOD of 71 kg. ND of MPa D (mole ratio of 
MPa D:ND:MOD=50:25:25 ) and 146 kg of the AD were 
inserted in reactor , esterification reaction and condensation 
polymerization were done tosimilar to Reference Example 1 , 
polyester diol of number-average molecular weight 2000 268 
kg was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol ("polyester diol C " With it is below this) which 
titanium catalyst inactivation is done was acquired with 
thistreatment. 

[0059] 

[Reference Exanq)le 4 ] [Production of polyester diol D ] 

108 kg of BD and 146 kg of AD were inserted in the reactor , 
esterification reaction and condensation polymerization were 
done to similar to Reference Exanq)le 1, the polyester diol of 
number-average molecular weight 2000 209 kg was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol ("polyester diol D " With it is below this) which 
titanium catalyst inactivation is done was acquired with 
thistreatment. 

[0060] 

[Reference Example 5 ] [Production of TPU 1 (polyester diol 
A/MDI/BD)] 
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MDI fccfcU' BD 5. 7K'JX7.T^;Uv7f- — ;U 
A:MID:BD <7)^/l/ttA< 1:2.61:1.59 tU^W]-a 

'Ja-Sfftiiti(03Omm.L/D=36, v'J^^i'- 
.aStt:^P'>^7CftlC$5l 200-250 deg C (D^ffl 

±J3ELfc TPU (Dmmm^7.h'P>mV7]^fp^ 

Z0^ly'yh^ 80 deg C T' 20 TSmM^mL. 
a»glit(JIS AJIit)^ aSLfctC^ 70 T'feofc 

[0061] 

6>[TPU2(7K'jxxT;uv:l--;b 

B/MDI/BD)(DM3g] 

#%<5"J 2 r♦^#P,;|^fc/-K'Jx7.x;^v:l--;^ B, 
MDI iS^U BD 7K'Jxx-T;i/v:t — ^l' 

B:MID:BD (D=EJltict< 1:2.21:1.20 t^C-SflJ^T' 

irlC^oT, iS&JtCnS A®Jt)A< 70 (D TPU 
^r(JilTC(D7K'J 't? U^>^ rTPU2 J tl,^^)„ 

[0062] 

f#*<5iJ 7nTPU3(7K'Jx7.-T;Ui?:j--;i/ 
C/MDI/BD)a)SII]g] 

#3|<5i] 3 r'^§c>Hfc7K'Jx7.^F;^i;:^--;^ c. 
MDI BD 71<'Jx7.-t;US;:*-— 

C:MID:BD<D^;H±*< 1:2.42:1.40 t^C-SflJ^T* 

ilC^feoT . ®Jt(JIS A {!lJt)A< 70 <D TPU 
fc(JiiTC<D7K'J't7^^'>^^TPU3Ji:l^3)o 

[0063] 

«#%^J 8HTPU4(7K'Jx7.i^;Uv:i--;i. 
D/MDI/BD)(7)$!ig] 

4 T'^iP>^^fc7K'Jxx^;^i;:^--;^ D, 
MDI fcj;!/ BD i&:.7KUx7>-r;Uv:*-— ;U 
D:MID:BD 0)^ ;i/J± A< 1 : 1 .91 :0.90 tU^^]-^X' 

tlZ^-oX. {iit(JIS A ® 70 (D TPU 

fc(J^iT::a)7K'J■^7^$'>$^TPU4Ji:L^^). . 

[0064] 
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mole ratio of polyester diol A:M[D:BD 1 : 2.61: at ratio wdiich 
becomes with 1.59,with supply rate where these total weight 
become 300 g/minute, inserted polyester diol A> MDI and 
BD v/^ch are acquired with Reference Example 1, in 
continuous in the twin screw type extruder (It sets the;ph 30 
mm^ LyD=3 6 ^ cylinder ten^erature every block in range of 
approximately 200 -250 deg C ) v^ch turns to coaxial 
direction due to metering pump did continual melt 
polymerization reaction . 

With strand to imderwater in continuous extrusion^ cutting 
off the melt of TPU which it forms next with pelletizer, it 
produced the pellet. 

This pellet demoisturizing between 20 was dried with 80 deg 
C, vv^en the hardness (JIS Ahardness ) was measured 70 was, 
("TPU 1 " With it is this polyurethane below). 

[0061] 

[Reference Example 6 ] [Production of TPU 2 (polyester diol 

B/MDI/BD)] 

polyester diol B^ MDI and BD which are acquired with 
Reference Example 2, mole ratio of polyester diol B:MID:BD 
1:2.21: other than using at ratio which becomes withl .20, 
does continual melt polymerization reaction^ pelletizing and 
demoisturizing drying to similar to the Reference Example 5, 
hardness (JIS Ahardness ) acquired TPU of 70 with densely, 
("TPU 2 " With it is this polyurethane below). 

[0062] 

[Reference Exanq)le 7 ] [Production of TPU 3 (polyester diol 
C/MDI/BD)] 

polyester diol MDI and BD which are acquired with 
Reference Example 3, mole ratio of polyester diol C:M[D:BD 
1 : 2.42: other than using at ratio ^^ch becomes withl .40, 
does continual melt polymerization reaction^ pelletizing and 
demoisturizing drying to similar to the Reference Example 5, 
hardness (JIS Ahardness ) acquired TPU of 70 with densely, 
("TPU 3 " With it is this polyurethane below). 

[0063] 

[Reference Example 8 ] [Production of TPU 4 (polyester diol 
D/MDI/BD)] 

polyester diol D^ MDI and BD vM6h are acquired with 

Reference Example 4, mole ratio of polyester diol D:MID:BD 
1 : 1.91: other than using at ratio which becomes with0.90, 
does continual melt polymerization reaction^ pelletizing and 
demoisturizing drying to similar to the Reference Example 5, 
hardness (JIS Ahardness ) acquired TPU of 70 with densely, 
("TPU 4 " With it is this polyurethane below). 

[0064] 
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mmm n 

5 r-ltb+lfc TPUl © 75 a^g|5>TPO 
0) 10 MAU^^U SIS 0) 15 aiSP^. t?tt3^ 
|f^il(025mm, v'J>y-;:ait*s«J:i;^<''<;^S 
m 205 deg QIZttf&LrjfUljlliLrlf tli^}^ 
^(D T ^^''TcfeyS LtUL> Sit 30 deg C <D'/%W 

□-;u±r^;l*aLfc^#t»oTs)?$ 50/im 

#?>Hfcl?^F 50 urn OiV-Ollx^ 25 deg C T' 7 
BPaliJca^s^-f^A^IC-^^^T.^ TPU (DS* 

[0065] 

Cliii^j2> 

6 r♦^if>t^yi: TPU2 O) 75 fiMSPx TPO 
<D 10 aMSPfccfeU* SIS 0) 15 fi*gP5. 

1 i:l^^l::;l^U»LaiU;tinLT.Il$ 50 

#bHfcl?^ 50// m <D-?-()V2x^ 25 deg C T* 7 

0rBififa^>:7'r;uAit'i;-^*tT.^ tpu <d^ 

±fBL^-:^;±r'Sil^*fc(ii¥fiffitfc<i:C5».T 
[0066] 

##0|J 7 r-tf bilfc TPU3 CD 75 fisSP. TPO 
<D 10 a£g5fcJ:Li: SIS <7) 15 SMSPS s IIJS0IJ 
1 i:l^^lC;-g!^Lvi¥LttiU5fJaLr.Jl^F 50 

t#b^tfcJl:3F 50// m ®7-C;UA$ 25 deg C T* 7 
• BfiiWm.^.Zf'^iVM.^K^'^id^ TPU 



[Working Example 1] ■ 

Supplying 10 parts by weight of 75 parts by weight, TPO of 
TPU 1 which is acquired with the Reference Example 5 and 
1 5 parts by weight of SIS, to extrusion molding niachine Oph 
25 mm ^ cylinder ten^rature and die temperature 205 deg 
C ), meh mixing doing,after cooling on cooling roll of 
extrusion, ternperature 30 deg C, retracting from T-die of 
extrusion molding machine, it produced film of thickness 
50 ymu m. 

At that case as inscribed antiblocking property between film, 
wiien youappraise, rewinding being possible with little tensile 
force, evaluation result was 0. 

film of thickness 50 ;mu m which it acquires when with 
elastic recovery ratio of intrinsic viscosity , fihn of TPU 
\^4lich with 25 deg C is included 7 day leaving later and in 
fihn and method wiiich inscribed flexibihty it measures or 
appraises, or, as shown in below-mentioned Table 4,it was a 
result 

[0065] 

[Working Example 2 ] 

Kneading 10 parts by weight of 75 parts by weight, TPO of 
TPU 2 which is acquired with the Reference Example 6 and 
15 parts by weight of SIS, ill same way as Working Example 
1 , the extrusion, cooling, it produced film of thickness 
50 •,mu m. 

At that case as inscribed antiblocking property between film, 
v^en youappraise, rewinding being possible with little tensile 
force, evaluation result was 0. 

film of thickness 50 ;mu m which it acquires w^ien with 
elastic recovery ratio of intrinsic viscosity, film of TPU 
viiiich with 25 deg C is included 7 day leaving later and in 
fikn and method vkliich inscribed flexibUity it measures or 
appraises, or, as shown in below-mentioned Table 4,it was a 
result 

[0066] 

[Working Example 3 ] 

Kneading 10 parts by weight of 75 parts by weight, TPO of 
TPU 3 which is acquired with the Reference Example 7 and 
.15 parts by weight of SIS, in same way as Woddng Exanqile 
1, the extrusion, coolings it produced film of thickness 
50 ;mu m. 

At that case as inscribed antiblocking property between film, 
vAnin youappraise, revmiding being possible with little tensile 
force, evaluation result was 0. 

film of thickness 50 ;mu m which it acquires wdien with 
elastic recovery ratio of intrinsic viscosity, film of TPU 
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[0067] 

mmm 4} 

##^1 5 T'fibtifc TPUl (D 75 SMSPsTPO 
(D 10 SMbP, sis (7) 15 SMSe. HOPE <7) 5 fi 
MgPfcJ:?/ ESBA (D 1.5 mM%^, HJS^J 1 t 



^#^>tl^cIl$ 50 // m (D7?-<;UA^ 25 deg C 7 

HPBmM^,3''r;uA*ic#*ti^ TPU 



[0068] 

8 T'|#P>tifc TPU4 <0 75 SmSP.TPO 

0) 10 m^fsiii^u SIS 0 15 miu^s mmm 

1 tl^^lZ;1!^UJfLtllL,5f?l3]UT,Jl^F 50 



l#?>*tfcJ5$ 50 /I/ m Oy-Ol'A^ 25 deg C -e 7 
BFBlfiffi^,3'-l';UA4'|C-^*;h.«. TPU a)>E^ 
lfe*!iJg> 7f ^UA(D?i14[eim¥fcJ:i;ili>[14$ 

IB<7)S 4 ic^-rtfc^ywiiiSS-efeofco 



[0069] 
(iticfjij 2> 

##01) 5 ntbtlfc TPUl <7) 30 fiMSP, TPO 
<D 30 aSfl5*5J:i; SIS <D 40 fifiSP^ , SJ£0iJ 

1 tmmzmnu WLmu j^jsplt. 50 



2000-8-28 

which with 25 deg C is included 7 day leaving later and in 
film and method v^ch inscribed flexibility it measures or 
appraises, or, as shown in below-mentioned Table 4,it was a 
result. . . . ' . 

[0067] 

[Woirkirig Example 4 ] 

Kneading 5 parts by weight of 15 parts by weighty HDPE of 
10 parts by weighty SIS of 75 parts by weight, TPO of TPU 
1 which is acquired with Reference Example 5 and 1 .5 
weight% of ESBA, in thesame way as Working Example 1 , 
extrusion, cooling, it produced film of the thickness 50 ;mu 
m. 

At that case as inscribed antiblocking property between film, 
wiien youappraise, quite being easily rewinding possible, 
evaluation result was *. 

film of thickness 50 ;mu m which it acquires when with 
elastic recovery ratio of intrinsic viscosity, film of TPU 
which with 25 deg C is included 7 day leaving later and in 
film and method which inscribed fiexibiUty it measures or 
appraises, or, as shown in below-mentioned Table 4,it was a 
result. 

[0068] 

[Comparative Example 1 ] 

Kneading 10 parts by weight of 75 parts by weight,* TPO of 
TPU 4 v^ch is acquired with the Reference Example 8 and 
1 5 parts by weight of SIS, in same way as Working Example 
1, the extrusion, cooling, it produced film of thickness 
50 ;mu m. 

At that case as inscribed antiblocking property between film, 
when youappraise, rewinding being possible with Uttle tensile 
force, evaluation result was 0. 

film of thickness 50 ;mu m which it acquires when with 
elastic recovery ratio of intrinsic viscosity, film of TPU 
which with 25 deg C is included 7 day leaying later and in 
fihn and method v^diich inscribed flexibility it measures or 
appraises, or, as shown in below-mentioned Table 4,it was a 
result. 

[0069] 

[Comparative Example 2 ] 

Kneading 30 parts by weight of 30 parts by weight, TPO of 
TPU 1 which is acquired with the Reference Example 5 and 
40 parts by weight of SIS, in same way as Working Example 
1, tiie extrusion, cooling, it produced film of thickness 
50*,mum. 

At that case as inscribed antiblocking property between fibn, 
when youappraise, you rewind, it was not possible densely. 
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tlfcj?^ 5O//m0:7'r;UA^ 25degCr'7 BTbI 
teS^.^-Tv/UAtt^lC-^^tl^ TPU (Dx^|i^*5 

[0070] 



evaluation result was the X. 

In addition, at time of film manufacture making use of mold 
release paper the film of thickness 50 ;mu m which it acquires 
in same way whenwith elastic recovery ratio of intrinsic 
viscosity ^ film of TPU v/bich with 25 deg C isincluded 7 day 
leaving later and in film and method whichinscribed 
flexibility it measures or appraises, or, as shown in 
thebelow-mentioned Table 4, it was a result. 

[0070] 

[Table 4] 
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[0071] 

(iHiy)(Dmi^(Dt^r^mtztmmm i^ (d 

[0072] 



[0071] 

From result of above-mentioned Table 4, in this invention, 
you inscribed, when (i ) - polymer composition of Working 
Example 1~4 which satisfies everything of the requisite of 
(iv ) is used, tackiness blocking not to occur smallbetween 
film, film where rewinding is easy without using the mold 
release paper etc windup film manufacture be possible. 
Furthermore, film which is acquired having possessed high 
elastic recovery ratio, is superior even in flexibility, 
understands densely. 

[0072] 

MPa D (3 -methyl- r,5-pentanediol ) and in each case of MOD 
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BDi\A'y^:yi>^—)\^)<0^^mmUZ<D BD 
^ AD(Tve>^)tSlS^?-&r|#btlfc7Kyx 
X5^;Uv:^-;UD ^MDI fcctl>*BD(M#:S^J) 
<l:Sf5$1^-r^ifcTPU4^^WLrl^^J±|jC^5^J 1 

Sfc. TPU. TPO fccfci; SIS (D^^flJ^A^*^ 
[0073] 



MIC. flftpimi47K'J^b^>(A).:l"U3'-f>3gx 

Drawings 
[01] 



(2 -methyl-l,8-octanediol ) without using only the BD (1 and 
4 -butanediol ) is used vis-a-vis that, as diol component, in 
case of polymer composition of Comparative Example 1 
which contains TPU 4 which MDI and BD (chain 
extender )with reacting, acquires polyester diol D which AD 
(adipic acid ) with reacting,acquires this BD, elastic recovery 
ratio is low. Furthermore only film which becomes 
insufficient in flexibility itcan acquire, understands densely. 

In addition, when it is a polymer composition of Comparative 
Example 2 where content of the TPU^ TPO and SIS has 
deviated from range of this invention, the blocking between 
film being large at time of film manufacture, the rewinding of 
film being impossible , furthermore elastic recovery of film 
and in each case of flexibility is inferior, understands densely. 

[0073] 

[Effects of the Invention] 

When have possessed characteristic where thermoplastic 
polyurethane (A ), olefinic elastomer (B ) and the 
thermoplastic polyurethane originally has had polymer 
composition of this invention which contains the block 
copolymer (C ) and, is superior, furthermore being superior in 
nonsticking^ antiblocking property,and mold release 
property we produce fibn^ sheet> mold forming item or 
other molded article > laminate etc, not using mold release 
paper and mold release. It separates from windup^ 
rewinding^ mold smoothly and easily, it is possibledensely. 

Furthermore, as for film^ sheets mold forming item and 
laminate etc which areacquired from polymer composition of 
this invention, being superior in elastic recovery ^ flexibility 
and tenacity or other characteristic, especially film or sheet is 
useful as stretchability film or sheet. 

Furthermore, thermoplastic polyurethane (A ), olefinic 
elastomer (B ) and with block copolymer (C ), as for polymer 
composition of this invention which contains at least one of 
polyolefin resin and the higher aliphatic acid bisamide at 
specific quantity, nonsticking^ antiblocking property^ mold 
release property is superior more. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which displays elongation-stress curve of film 
which is producedwith Working Example or Comparative 
Example. 



[Figure 1] 
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